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VCCVCC VCC

VCC 3.3V

VCC

C2

0.1uF

+ C1

10uF

GND3
GND

1

GND2
GND

1

GND1
GND

1

U1 LD1117S33

1

23
4

G OI
N/C

+C4

10uF

JDR1A

DIN 96_ABC-H

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

+C3

10uF

JDR1B

DIN 96_ABC-H

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

JDR1C

DIN 96_ABC-H

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
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BEAD FERRITE
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IN_NEGATIVE

POS_IN_A

OUT_ON

OUT_SPARE#6

IN_GROUND_FAULT

OUT_SPARE#2

POS_IN_C

OUT_SPARE#10

OUT_STANDBY

OUT_SPARE#8

IN_OUT_OF_REG

IN_PHASE_FAULT

OUT_SPARE#4

POS_OUT

IN_OFF

POS_IN_D

IN_OVERVOLTAGE

POS_IN_B

IN_OVERTEMP
IN_WATER_MAT

OUT_NEG_POL

-12V

+12

IN_STANDBY

OUT_SPARE#9

IN_RIPPLE_FAULT

NEG_OUT

IN_OVR_CURRENT

OUT_SPARE#3

IN_WATER_FLOW

OUT_SPARE#11

IN_FAULT_SUM

NEG_IN

OUT_OFF

OUT_SPARE#5

IN_FAN_FAULT

OUT_RESET

IN_ON

OUT_SPARE#7

OUT_SPARE#1

IN_SECURITY_INTLK

+15V[3,6,7,8,9,10]

-15V[3,6,7,8,9,10]

VEE [6,7,8,9]

+12 [6,7,8,9]

-15V[3,6,7,8,9,10]

+15V[3,6,7,8,9,10]

-15V[3,6,7,8,9,10]

+15V[3,6,7,8,9,10]

OUT_SPARE#1[3,4]

OUT_OFF[3,4]

OUT_SPARE#9[3,4]
OUT_SPARE#7[3,4]

IN_WATER_FLOW[3,4]
IN_FAN_FAULT[3,4]

OUT_SPARE#5[3,4]

OUT_RESET[3,4]

IN_RIPPLE_FAULT[3,4]
IN_SECURITY_INTLK[3,4]

IN_STANDBY[3,4]

IN_OVR_CURRENT[3,4]
IN_FAULT_SUM[3,4]

IN_ON[3,4]

OUT_SPARE#11[3,4]

OUT_SPARE#3[3,4] OUT_SPARE#2[3,4]

OUT_STANDBY[3,4]

OUT_SPARE#4[3,4]

OUT_SPARE#8[3,4]
OUT_SPARE#6[3,4]

IN_OVERVOLTAGE[3,4]

IN_WATER_MAT[3,4]

IN_NEGATIVE[3,4]

IN_GROUND_FAULT[3,4]

IN_OUT_OF_REG[3,4]

OUT_ON[3,4]

IN_OFF[3,4]

OUT_NEG_POL[3,4]

IN_OVERTEMP[3,4]

IN_PHASE_FAULT[3,4]

OUT_SPARE#10[3,4]

POS_IN_A[3,6]

POS_IN_D[3,9]

NEG_OUT[3,10]

POS_IN_C[3,8]
POS_IN_B[3,7]

POS_OUT[3,10]

NEG_IN_D[3,6,7,8,9]

NEG_IN_A[3,6,7,8,9]

NEG_IN_B[3,6,7,8,9]

NEG_IN_C[3,6,7,8,9]

+15V[3,6,7,8,9,10]

-15V[3,6,7,8,9,10]

VCC

VCC

U2
LM78L12A/TO92

1

2

3VIN

G
N

D

VOUT

U3
LM79L12AC/TO

2 3

1

IN OUT

G
N

D

+ C7
47uF

JDR2A

DIN 96_ABC-R

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

JDR2B

DIN 96_ABC-R

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

JDR2C

DIN 96_ABC-R

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

+ C6
10uF C10

0.1uF
C8
0.1uF

+

C13
10uF

+C9
10uF

+

C14
47uF

C15
0.1uF

R1 330

+

C11
47uF

R2 1k

R3 1k

+ C12
10uF

D1

LED

D2

LED

D3

LED

+ C5
47uF

C16
0.1uF
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IN_FAN_FAULT

IN_SECURITY_INTLK

IN_PHASE_FAULT
IN_RIPPLE_FAULT

IN_GROUND_FAULT

IN_ON

OUT_SPARE#2

IN_NEGATIVE

OUT_SPARE#4

OUT_NEG_POL

OUT_SPARE#8

OUT_ON

OUT_SPARE#6

OUT_STANDBY

IN_OVR_CURRENT

OUT_SPARE#10
OUT_SPARE#9

OUT_RESET

OUT_SPARE#7

OUT_OFF

OUT_SPARE#1

OUT_SPARE#3

OUT_SPARE#5

OUT_SPARE#11

IN_OVERVOLTAGE

IN_OUT_OF_REG

IN_OVERTEMP

IN_WATER_MAT

IN_STANDBY

IN_FAULT_SUM

IN_WATER_FLOW

IN_OFF

NEG_IN_D[2,6,7,8,9]

NEG_IN_C[2,6,7,8,9]

POS_IN_A[2,6]

NEG_IN_B[2,6,7,8,9]

NEG_OUT[2,10]

POS_IN_B[2,7]

NEG_IN_A[2,6,7,8,9]

POS_OUT[2,10]

POS_IN_C[2,8]

POS_IN_D[2,9]

-15V [2,6,7,8,9,10]

+15V [2,6,7,8,9,10]

IN_WATER_FLOW[2,4]

IN_FAN_FAULT[2,4]

IN_FAULT_SUM[2,4]

OUT_NEG_POL [2,4]

IN_SECURITY_INTLK[2,4]

IN_OVR_CURRENT[2,4]

OUT_SPARE#8 [2,4]

OUT_ON [2,4]

OUT_SPARE#2 [2,4]

IN_ON[2,4]

OUT_STANDBY [2,4]

OUT_SPARE#4 [2,4]

OUT_SPARE#10 [2,4]

IN_RIPPLE_FAULT[2,4]

IN_STANDBY[2,4]

OUT_SPARE#6 [2,4]

IN_WATER_MAT [2,4]

IN_NEGATIVE [2,4]

IN_OVERVOLTAGE [2,4]

IN_OUT_OF_REG [2,4]

IN_PHASE_FAULT [2,4]

IN_GROUND_FAULT [2,4]

IN_OVERTEMP [2,4]

OUT_RESET[2,4]

OUT_SPARE#1[2,4]

OUT_OFF[2,4]

OUT_SPARE#3[2,4]

OUT_SPARE#5[2,4]

OUT_SPARE#11[2,4]

OUT_SPARE#9[2,4]

OUT_SPARE#7[2,4]

IN_OFF [2,4]

IN_PHASE_FAULT [2,4]

IN_STANDBY [2,4]

IN_OVERVOLTAGE [2,4]

IN_ON [2,4]

IN_FAULT_SUM [2,4]

IN_WATER_MAT [2,4]

IN_OVR_CURRENT [2,4]

IN_SECURITY_INTLK [2,4]

IN_OVERTEMP [2,4]

IN_WATER_FLOW [2,4]
IN_FAN_FAULT [2,4]

IN_NEGATIVE [2,4]

IN_RIPPLE_FAULT [2,4]

IN_GROUND_FAULT [2,4]

IN_OFF [2,4]

IN_OUT_OF_REG [2,4]

VCC

JDP1

CONN DSUB 37-P

1
20

2
21

3
22

4
23

5
24

6
25

7
26

8
27

9
28

10
29

11
30

12
31

13
32

14
33

15
34

16
35

17
36

18
37

19

1
20

2
21

3
22

4
23

5
24

6
25

7
26

8
27

9
28

10
29

11
30

12
31

13
32

14
33

15
34

16
35

17
36

18
37

19

JH1
CONN PWR 4-H

3
2
1

4
3
2
1

4

P1

CONNECTOR DB9

5
9
4
8
3
7
2
6
1

C

RS1 1k

1 2
3
4
5
6
7
8
9

C

RS2 1k

1 2
3
4
5
6
7
8
9



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

INPUTS
OUTPUTS

SHPC-029 B

BNL-PSI

APOGEE LABS INC.
210 SOUTH THIRD STREET, NORTH WALES PA 19044 [PHONE:1-215-699-2060]

B

4 11Kevin Krasinski
BUS DRIVERS

Tuesday, April 17, 2001

Title

Size Document Number Rev
Date

Sheet ofEngineer
Page Name

OUT_SPARE#7
OUT_SPARE#5

IN_WATER_MAT

IN_FAN_FAULT

IN_OVERTEMPOUT_OFF

IN_WATER_FLOW

OUT_SPARE#3

IN_FAULT_SUM

OUT_ON

OUT_SPARE#10

IN_PHASE_FAULT

IN_ON

OUT_SPARE#9

IN_SECURITY_INTLK

IN_OFF

OUT_RESET

IN_OUT_OF_REG

OUT_SPARE#4
IN_STANDBY

IN_RIPPLE_FAULT

OUT_SPARE#1

OUT_STANDBY

OUT_SPARE#2

OUT_SPARE#6

IN_GROUND_FAULT

OUT_SPARE#11

IN_OVR_CURRENT
OUT_SPARE#8

OUT_NEG_POL

IN_OVERVOLTAGE
IN_NEGATIVE

IN_DB10 [5]

IN_DB1 [5]

OUT_DB4[5]

OUT_DB7[5]

IN_DB0 [5]

OUT_DB5[5]

IN_DB8 [5]

OUT_DB3[5]

OUT_DB15[5]

OUT_DB12[5]

IN_DB13 [5]
IN_DB15 [5]

IN_DB12 [5]

IN_DB2 [5]

IN_DB14 [5]

IN_DB7 [5]

OUT_DB11[5]

OUT_DB0[5]

OUT_DB1[5]

IN_DB3 [5]

IN_DB11 [5]
IN_DB9 [5]

OUT_DB9[5]

OUT_DB8[5]

IN_DB4 [5]
OUT_DB14[5]

OUT_DB2[5]

OUT_DB10[5]

OUT_DB6[5]

IN_DB6 [5]

OUT_DB13[5] IN_DB5 [5]

OUT_SPARE#3 [2,3]
OUT_SPARE#1 [2,3]
OUT_RESET [2,3]
OUT_OFF [2,3]

OUT_NEG_POL [2,3]
OUT_SPARE#2 [2,3]

OUT_STANDBY [2,3]
OUT_ON [2,3]

OUT_SPARE#11 [2,3]
OUT_SPARE#9 [2,3]
OUT_SPARE#7 [2,3]
OUT_SPARE#5 [2,3]
OUT_SPARE#10 [2,3]
OUT_SPARE#8 [2,3]
OUT_SPARE#6 [2,3]
OUT_SPARE#4 [2,3]

IN_PHASE_FAULT[2,3]
IN_GROUND_FAULT[2,3]

IN_WATER_MAT[2,3]
IN_OVERTEMP[2,3]

IN_RIPPLE_FAULT[2,3]
IN_SECURITY_INTLK[2,3]

IN_WATER_FLOW[2,3]
IN_FAN_FAULT[2,3]

IN_OUT_OF_REG[2,3]
IN_OVERVOLTAGE[2,3]

IN_NEGATIVE[2,3]
IN_OFF[2,3]

IN_OVR_CURRENT[2,3]

IN_STANDBY[2,3]
IN_FAULT_SUM[2,3]

IN_ON[2,3]

VCC

VCC

VCC

VCC

VCC

C18
0.1uF

C20
0.1uF

U7

74ACT244

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

OE1

VCC

I0
I1
I2
I3

OE2

I4
I5
I6
I7

O0
O1
O2
O3
O4
O5
O6
O7

U6

74ACT244

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

OE1

VCC

I0
I1
I2
I3

OE2

I4
I5
I6
I7

O0
O1
O2
O3
O4
O5
O6
O7

U4

74ACT244

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

OE1

VCC

I0
I1
I2
I3

OE2

I4
I5
I6
I7

O0
O1
O2
O3
O4
O5
O6
O7

U5

74ACT244

1

20

2
4
6
8

19

17
15
13
11

18
16
14
12
3
5
7
9

OE1

VCC

I0
I1
I2
I3

OE2

I4
I5
I6
I7

O0
O1
O2
O3
O4
O5
O6
O7

C17
0.1uF

C22
0.1uF

C19
0.1uF

C21
0.1uF
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IN_DB13 [4]

DB1 [10]

DB3 [10]

DB15 [10]

OUT_DB11[4]

IN_DB3 [4]

SDATA_A[6]

RXD [11]

DB6 [10]

IN_DB7 [4]

TXD [11]

OUT_DB1[4]

OUT_DB4[4]

OUT_DB13[4]

DB14 [10]

SAMPLE_B[7]

SAMPLE_D[9]

OUT_DB10[4]

IN_DB2 [4]

IN_DB4 [4]

OUT_DB7[4]

DB11 [10]

IN_DB8 [4]

OUT_DB15[4]

SDATA_C[8]

OUT_DB2[4]

IN_DB0 [4]

CLK_D[9]

OUT_DB5[4]

IN_DB9 [4]

IN_DB5 [4]

CLK_A[6]

LDAC [10]

IN_DB15 [4]

L1[10]

OUT_DB14[4]

DB10 [10]

DB0 [10]

DB13 [10]

CLK_B[7]

CS[10]

IN_DB14 [4]

OUT_DB6[4]

IN_DB11 [4]

OUT_DB3[4]

SAMPLE_A[6]

IN_DB6 [4]

IN_DB10 [4]

OUT_DB9[4]

DB5 [10]

DB2 [10]

OUT_DB8[4]

CLK_C[8]

IN_DB12 [4]

DB12 [10]

DB9 [10]
DB8 [10]

IN_DB1 [4]

OUT_DB12[4]

DB7 [10]

DB4 [10]

OUT_DB0[4]

SDATA_D[9]

SD [11]

SAMPLE_C[8]

SDATA_B[7]

BUSY_C[8]
CAL_C[8]

SCLK_C[8]

BUSY_D[9]
SCLK_D[9]

CAL_D[9]

SCLK_B[7]

CAL_B[7]
BUSY_B[7]

SCLK_A[6]

CAL_A[6]
BUSY_A[6]

3.3V

VCC

3.3V

3.3V

VCC

TP1
TP

1

R4210

R5210

R9 0

R6210

R7210

R8210

JP1

HEADER 10X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20

U9

17C256

1
2
4
3

6

8 7

DATA
CLK
CE
OE/RST

CEO

V
C

C
V

P
P

R10

2.2K

U8

XCS-TQ144XL

1

2

3
4
5

6
7

8

9
10

11

12

13
14
15
16

17

18

19
20
21
22
23
24

25
26

27

28
29
30
31
32

3334

35

36

37

38

39

40

41
42
43

44

45

46
47
48
49
50
51
52

53

54
55

56
57
58

59
60
61
62
63

64
65
66
67
68
69

70

71

72

73

74

75

76

77
78
79
80

81

82
83
84
85
86
87

88
89

90
91

92
93
94
95
96
97
98
99

10
0

101
102
103
104

105

106

107

10
8

109

11
0

111

112

113
114
115
116

117

11
8

119

120
121
122
123
124
125
126

12
7

12
8

129
130
131

132
133
134
135
136

13
7

138
139
140
141
142

143

14
4

G
N

D

PGCK1

I/O
I/O
I/O

I/O,TDI
I/O,TCK

G
N

D

I/O
I/O

I/O,TMS

I/O

I/O
I/O
I/O
I/O

G
N

D

V
C

C

I/O
I/O
I/O
I/O
I/O
I/O

I/O
I/O

G
N

D

I/O
I/O
I/O
I/O
I/O

SGCK2N/C,M1

G
N

D

MODE,M0

V
C

C

N/C,PWRDWN

PGCK2

I/O,(HDC)

I/O
I/O
I/O

I/O,(LDC)

G
N

D

I/O
I/O
I/O
I/O
I/O
I/O
I/O

I/O,(INIT)

V
C

C
G

N
D

I/O
I/O
I/O

I/O
I/O
I/O
I/O
I/O

G
N

D
I/O
I/O
I/O
I/O
I/O

SGCK3

G
N

D

DONE

V
C

C

PROGRAM

D7,I/O

PGCK3

I/O
I/O

D6,I/O
I/O

G
N

D

I/O
I/O

D5,I/O
I/O
I/O
I/O

D4,I/O
I/O

V
C

C
G

N
D

D3,I/O
I/O
I/O
I/O

D2,I/O
I/O
I/O
I/O

G
N

D

D1,I/O
I/O
I/O
I/O

D0,DIN

SGCK4

CCLK

V
C

C

O,TDO

G
N

D

I/O

PGCK4

I/O
I/O

CS1,I/O
I/O

NC,I/O

G
N

D

I/O

I/O
I/O
I/O
I/O
I/O
I/O
I/O

G
N

D

V
C

C
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